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DISTRIBUTION OF THE DARTERS (PERCIDAE, 
ETHEOSTOMATINAE) OF NORTHEASTERN 
OKLAHOMA 


ALBERT P. BLarr 


Department of Life Sciences, University of Tulsa, Tulsa, Oklahoma 


ABSTRACT. Nineteen species of darters (family Percidae, subfamily Etheo- 
stomatinae) were found in that part of Oklahoma north and east of the Arkansas 
River. Of these, four are species of limited distribution, whereas 15 are wide-ranging 
species in the United States. Sixty-one species-pair combinations were never found 
in the same collection; other species-pair combinations were found associated with 
various degrees of frequency. The biotic districts of W. F. Blair and Hubbell were 
found, in general, to have reality as regards darter distribution. 


During the period 1948-55 an effort was made to gain an accurate 
picture of the distribution of the darters in that part of Oklahoma 
north and east of the Arkansas River (Fig. 1). No effort was made to 
include man-made lakes or the Arkansas River proper, where I have 


Fig. 1. Collecting stations in northeastern Oklahoma. 
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never yet collected a darter. In contrast with centrarchids and cypri- 
mids, the darters have been little affected by intentional introductions 
or by accidental dispersal by bait dealers or fishermen. Disturbance 
of aquatic habitats in northeastern Oklahoma by man has probably 
not had such profound effects, at least at the beginning of this study, 
as in some of the more populated states (see Trautman, 1957, for 
effects in Ohio). Mine waters have destroyed the fish fauna of some 
creeks of Ottawa County and oil and salt water pollution has done 
likewise for some streams of Osage, Nowata, Washington and Tulsa 
counties. Sewage pollution, with complete destruction of fishes, has 
been present at several points on Bird Creek, in Caney Creek near 
Stilwell during the 1954 drouth, and to a lesser extent in the Verdigris 
River. Industrial wastes have resulted in heavy kills on the Caney 
River (summer of 1955 particularly), and in lower Pryor Creek re- 
peatedly. The damming of major streams has, in my opinion, been 
a greater factor in alteration of darter distribution than all types of 
pollution combined. At the beginning of this study the only existing 
dams were the Spavinaw Creek Dam, constructed in 1924, and the 
Pensacola Dam on Grand River, constructed in 1941. During the prog- 
ress of this study Caney River (Hulah Dam, 1951), Grand River (Ft. 
Gibson Dam, 1953), the Illinois River (Tenkiller Dam, 1953). and 
upper Spavinaw Creek (Lake Eucha, 1952) were impounded. Such 
impoundments not only convert many miles of river and creek into 
standing water but render the flowing water below the dams unsuit- 
able for darters and many other kinds of fishes. On a number of oc- 
casions I have intensively seined the riffles below Pensacola and Ft. 
Gibson Dams without taking a single fish, darter or otherwise. 


METHODS 


At the beginning of the study 10-foot common-sense seines were 
used. These were soon abandoned for 6-foot nylon fine-mesh 1-man 
seines which were found to be far more durable and maneuverable. 
Collections were made during every month of the year, under con- 
ditions varying from flood to extreme drouth, and day and night from 
January 1, 1948 to January 1, 1956. All fishes were sorted and counted 
in the laboratory. Of the total of 546 collections, 468 contained one or 
more darters. A total of 13,372 darters of the following species were 
taken: Percina maculata (6); Percina sciera (19); Percina phoxo- 
cephala (694); Percina nasuta (2); Percina caprodes (311); Percina 
shumardi (12); Percina copelandi (151); Etheostoma stigmaeum 
(127); Etheostoma chlorosomum (38); Etheostoma zonale (1,776); 
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O SAGE SAVANNA 


Fig. 2. Biotic districts of Oklahoma. 


Etheostoma blennioides (402); Etheostoma whipplei (885); Etheo- 
stoma punctulatum (343); Etheostoma cragini (453); Etheostoma 
spectabile (6,673) ; Etheostoma flabellare (1,232) ; Etheostoma gracile 
(103); Etheostoma proeliare (7); Etheostoma microperca (138). 


DESCRIPTION OF AREA 


Four of the biotic districts of W. F. Blair and Hubbell (1938) are 
represented in northeastern Oklahoma (Fig. 2). The western tip of 
the study area is Mixed-grass Plains, a rolling grassland with trees 
along larger streams. The exposed rock is chiefly Permian limestone. 
The principal streams are Beaver Creek and Salt Creek, both of which 
are riffle-and-pool type streams of moderately clear to turbid nature. 
Neither has submerged vegetation, but Justicia americana and Jus- 
siaea repens are present. Beaver Creek has an isolated population of 
Notropis rubellus. 

East of the Mixed-grass Plains is Osage Savanna; the same biotic 
district appears again in the southeastern corner of the study area. 
Here erosion of Pennsylvanian sandstones, and to a lesser extent lime- 
stones, has produced considerable relief. The hills are for the most 
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part covered with oak and hickory. Principal streams in the western 
Osage Savanna are the headwaters of Bird Creek and Caney River. 
All or most of Bayou Manard, Greenleaf Creek, Vian Creek, Sallisaw 
Creek and Skin Bayou, and the lower reaches of Grand River, the 
Illinois River and Lee Creek are in the Osage Savanna in the south- 
eastern corner of the study area. Most of these streams have boulder- 
strewn, rapid headwaters followed by riffle-and-pool stretches which 
eventually give way to entrenched meandering lower reaches of low 
velocity. These streams vary from clear to turbid. Those coming out 
of the Ozark biotic district are extremely clear. A few of the Osage 
County streams are sufficiently clear to have submerged vegetation 
such as Myriophyllum. Most of the streams of this district, however, 
lack submerged vegetation although they may be abundantly supplied 
with Justicia americana and Jussiaea repens. 

Between the two segments of the Osage Savanna lies the Cherokee 
Prairie, rolling grassland where the soft Pennsylvanian shales have 
eroded, leaving occasional hills, usually wooded, of sandstone or lime- 
stone. Streams are mostly sluggish, turbid, without submerged vege- 
tation, but abundantly supplied with Justicia americana and Jussiaea 
repens. Principal streams are Caney River, the Verdigris River and the 
western tributaries of Grand River. 

The eastern part of the study area is in the Ozark biotic district. 
Here a peneplain built on Mississippian limestone and chert has 
been dissected to form hills and valleys. Some Ordovician and Silurian 
strata, chiefly sandstones, are exposed along major streams. The prin- 
cipal streams are Grand River and its eastern tributaries, and the 
upper portion of the Illinois River system. Springs are abundant and 
brooks and creeks are usually crystal-clear, making possible abundant 
submerged vegetation such as Ceratophyllum, Myriophyllum, Pota- 
mogeton, Ranunculus, Elodea and Polygonum. Watercress, Nastur- 
tium officinale, is abundant along brooks. 


DISTRIBUTION AND ABUNDANCE 


Two species, Etheostoma spectabile and Percina caprodes, were 
found widely distributed over northeastern Oklahoma. Etheostoma 
spectabile, which accounts for 49.9% of all darters collected, is an 
extremely successful species capable of tolerating a wide variety of 
conditions. In warm and turbid streams it is a riffle fish; in cool and 
clear streams it is more common in pools and backwaters. Where 
present it is usually abundant. It prefers brooks and creeks and is less 
successful in larger streams. Percina caprodes, on the other hand, 
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while widely distributed, was rarely found in abundance and accounts 
for only 2.3% of darters collected. It is a fish of the deeper riffles of 
larger streams and is only occasionally encountered in brooks. 

Etheostoma flabellare, E. punctulatum and E. blennioides are sim- 
ilar in distribution, occupying the Ozark biotic district and following 
chert-bottomed streams south into the Osage Savanna. Etheostoma 
blennioides is a fish of deep riffles of larger streams. Etheostoma flabel- 
lare and E. punctulatum are in optimal habitat in creeks and brooks. 
Etheostoma flabellare is a fish of shallow, fast riffles while E. punctula- 
tum prefers pools and backwaters, especially where the bottom is 
littered with organic debris. Etheostoma flabellare is frequently found 
in great abundance (9.2% of all darters collected), but this cannot be 
said for either E. punctulatum (2.6%) or E. blenniodes (3.0%). 
There is an isolated population of E. flabellare in Big Cabin Creek in a 
riffle situation which hardly looks optimal. I have taken none of these 
three species from Grand River proper. 

Etheostoma zonale is a fish of the deeper riffles of larger streams 
from Grand River east. It does not ascend the smaller creeks and 
brooks to any considerable extent. It makes up 13.3% of all darters 
collected. It is abundant in the Illinois River and was abundant in 
Grand River prior to the construction of Ft. Gibson Dam. It is abun- 
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P. maculata 0.1 | 2.7 | 0.1 
P. sciera __| 6.2] 0.3 8.2 
P. phoxocephala 0.2 0.1 1.2 | 4.2|24.1 | 3-3 | 9.7 
P. cuprodes 0.4 | 0.7 | 2.2 | 4.7 | 0.6 | 5-1] 0.6 | 3.0| 4.2 | 5.7 | 1.1 
P. shumardi 9.2 
P. copelandi 0.2 | 2.1| 2.9 [35.3 3.8 | 0.9 | 1.0| 0.3| 4.2| 5.7 
E. stigmaeun 4.3 3.3 1.5 
E. chlorosomum 0.2 | 2.0 
E. zonale 32.4 22.8 32.2 3.7 
E. blennioides 10.2 7.3 | 1.2 | 5.7 0.8 
£. whipplei 10.7 [43.4 [11.0 | 4.7 | 0.1 /39.2|39.5| 5.3| 8.6 
E. punctulatum 0.5 0.9 | 1.2| 2.6| 1.3 4.7 
E. cragini 8.8 
+ spectabdile 27.7 | 44.8 | 34.5 | 40.0 | 48.1 | 50.5 | 57.8 | 51-8 | 57.7 | 86.3 | 83.5 
. flabellare 13.2 13.7 | 4.7 | 8.6 13.1 
+ gracile 0.3 0.7 3.5 
E. proeliare 0.7 
E. microperca 0.3 2.5 
Total specimens | 1013 | 145 | 1058 85 | 3248 79 | 332 | 5117 | 1823 | 333| 176 


Table 2. Percentage composition of darter populations of various drainages. 
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E. PUNCTULATUM 


€. FLABELLARE 


Fig. 3. Distribution of species of the genus Etheostoma in northeastern Oklahoma. Circles 
indicate rec: eds of Branley A. Branson and triangles those of George A. Moore. 


dant in Sallisaw Creek and Lee Creek, both of which carry clear water 
and chert gravel from the Ozark biotic district into the Osage Savanna. 

Etheostoma cragini was taken in but five localities, four of these 
watercress-filled brooks very close to Grand River. The fifth record 
was a single fish from a marsh where it had likely been isolated from 
the adjacent brook. The specialized habitat of E. cragini, unlike that 
of any other darter of northeastern Oklahoma, renders it particularly 
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vulnerable to extirpation in time of extreme drouth. Three of the 
brooks in which it was found are known to have dried up in the sum- 
mer of 1955 and a fourth was reduced to potholes with tremendously 
decreased population. Even though constituting 3.4% of all darters 
collected, E. cragini might very easily become extinct in northeastern 
Oklahoma. 

Etheostoma microperca is not a common darter in the Ozark biotic 
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E. GRACILE E. PROELIARE 


Fig. 4. Distribution of species of the genus Etheostoma in northeastern Oklahoma. Circles 
indicate records of Branley A. Bransan and triangles those of George A. Moore. 
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P. PHOXOCEPHALA 


P. SCIERA 


P. COPELAND! P CAPRODES 


R SHUMARO! P. MACULATA 
P. NASUTA 


Fig. 5. Distribution of species of the genus Percina in northeastern Oklahoma. Circles 
indicate records of Branley A. Branson. Percina phoxocephala and P. copelandi records in- 
dicated by triangles are those of George A. Moore. Credit for P. shumardi and P. maculata 
records indicated by triangles is given in the text. 


district (1.0% of all darters collected), but, where found, it may be 
abundant. It occupies a specialized habitat, main stream backwaters 
where there is an abundance of submerged plant growth such as 
Myriophyllum or Ceratophyllum. Such habitats are not abundant in 
the Illinois River and E. microperca is a rare fish in this stream. In 
Spring Creek, Salina Creek and Spavinaw Creek the meanders of the 
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stream frequently have a cut-off, fed by under-gravel percolation, on 
the downstream insia- curve of the meander, and make ideal habitats 
for E. microperca. Although the habitat of E. microperca is fully as 
specialized as that of E. cragini it is a far less vulnerable habitat in 
time of drouth. 

Etheostoma stigmaeum seems to require a silty bottom with slow to 
moderate current in relatively clear waters of larger streams. I have 
collected it in the lower reaches of Lee Creek and Sallisaw Creek and 
in the Ozark portion of the Illinois River. My failure to collect it in 
the lower portion of the Illinois River may be due to inadequate effort 
(it is not a common fish, making up but 0.9% of the total collected) 
prior to the construction of Tenkiller Dam. Other collectors have 
taken it in tributaries of Grand River such as 14-mile Creek, Spavinaw 
Creek, Elk River and Lost Creek. 

Etheostoma chlorosomum is a fish of quiet waters of muddy, slug- 
gish streams or lakes. All my records are in, or very close to, the 
Cherokee Prairie biotic district. It is not common, making up 0.3% 
of the total darters collected, 

Etheostoma gracile has much the same ecological requirements as 
E. chlorosomum. My records are, with few exceptions, in the Cherokee 
Prairie biotic district. However, near the mouth of Clear Creek, in a 
cut-off filled with Myriophyllum and other submerged vegetation, I 
took six E. gracile in association with such typically Ozark fishes as 
E. flabellare and E. punctulatum. Etheostoma gracile constitutes 0.8% 
of the total of darters collected. 

Etheostoma whipplei, Percina phoxocephala and Percina copelandi 
occur over much the same range in northeastern Oklahoma. None of 
the three enters the Ozark to any extent, despite the following records. 
I have a single juvenile E. whipplei from Ballard Creek, a tributary of 
the Illinois River, and Moore (1950) found P. phoxocephala in the 
Illinois River nearby, but repeated seining at these two localities failed 
to take either species again. Moore took P. copelandi in Lost Creek in 
Ottawa County and Branson took it in Elk River in Delaware County. 
Moore took P. phoxocephala in Honey Creek in Delaware County and 
Branson took it in Elk River in Delaware County and in Lost Creek in 
Ottawa County. Etheostoma whipplei fails to enter the Mixed-grass 
Plains. It is a common fish (6.6% of total darters collected) of riffles 
of sluggish or rapid streams and will ascend the smallest of brooks. 
Etheostoma whipplei may have án affinity for streams where the bed- 
rock is sandstone. Incidence of collections of E. whipplei and E. specta- 
bile on bottoms of various types is as follows: 


We 


Limestone Sandstone Chert 
Collections of E. whipplei 15 57 10 
Collections of E. spectabile 37 38 75 


Percina phoxocephala and P. copelandi are darters of larger streams, 
P. phoxocephala being a riffle fish and P. copelandi a fish of somewhat 
deeper water, either quiet or fast. Percina phoxocephala is a much 
commoner fish (5.2% of total) than P. copelandi (1.1% of total). 

Percina shumardi is a fish of large rivers. I have taken 12 specimens, 
all in Grand River above Grand Lake, and 11 of the 12 in deep riffles. 
This darter was taken in Grand River east of Chouteau by Hubbs and 
Trautman, at the mouth of Nigger Creek and 14-mile Creek by Hall 
(1954), in Grand Lake by Jenkins (1953) and in Elk River by 
Branson. 

Percina maculata, P. sciera, P. nasuta and Etheostoma proeliare 
barely enter the Osage Savanna of the southeastern corner of the 
study area. None is abundant. A single example of P. maculata was 
taken in Big Creek, a tributary of the Verdigris River (Jenkins and 
Finnell, 1957). Percina sciera and P. maculata are fish of deep riffles 
and E. proeliare is a fish of still, weedy waters. I have collected three 
P. nasuta, one from a riffle and two from quiet water. 


ASSOCIATION 
Data on association are given in Table 1. The intersection of names 


of like species gives frequency (percent) of instances, based on total 
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5|P. maculata | ol _38| 0| 50 al ai of 2, a! O 
P. sciera 60 Q| ol alolmialolalalsiolo 1/3] o] o 
58] P. phoxocephala 23/50/40) 6) O 4113) 11 O! 9) 1/ 6/33 
2] P. nasuta 20|_ olo!l olalo 6lolal 3 of al ol o 
94|P. caprodes 40| 36/38| 50/10/50] 49| 34/12/32] 32] 27/22| 0/ 20] 16/22/67|1 
4|P. shumardi ol ol 3 sol ol o ol of ol of of 1] o| ol o 
35| P. copelandi 50/24 25| 0/10! 9/15) 1l ol al 6! o 
32|E. stigmaeum 40| 13) 3/100 0/23! 3| 0/30] 30/12/16! o| 9/16| 6/67 
92/8. sonale 40] 25/19/100/31| o/26/88| o| 4/82/20) 35! o[24|38| 9/67| 6 
| _ 74|E. blennioides | 40| 25| 5|100|26| 0|20/69| 0/66) 1/15/34| O|20/36| 6/67/19 
150|£. whipplei 100|100/35[100/43| 9 20/47|33| 0 
102|£. punctulatum o[_o| 2| 0/33] ol also! ol39l47| 6l 1[50/29/46| 3| 016 
20|E. cragini ol 0] ol sí of of o 
343|E. epectabile sol 63/55|190/73 | 25/74/94 | 22/90] 67| 96/85/17/ 97 | 28/67/81 
143|£. flabellare 40] 13| 3l100/25| 0/23/72 o[so|70/19| 64/60/40] 2| 9/33/69 
32|£. gracile zo] 131 3[ o| 7| of 6] 6/33] al 3/10) 1/ ol 3) 2/34/33] o 
3|£. proeliare 201 ol 2] ol 2l ol 6l 6] ol al 3] 11 of of 2) 3/33] O 
16|£. microperca o| o| of 2] of of 3] of 1) oj10| of 4] of 6 


Table 1. Association of species. See text for explanation. 
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number of instances in which this darter was present in collections, 
in which this was the only darter present. For example, of all instances 
in which P. phoxocephala appears in collections, it is the only darter 
present in 22% of the instances, Other species frequently found alone 
are P. caprodes, E. chlorosomum, E. whipplei, E. cragini, E. spectabile 
and E. gracile. Such occurrence may indicate utilization of a special- 
ized habitat not ordinarily used by other darters, or it may indicate 
tolerance of a great variety of habitats, some of which are not usable 
by other species. Etheostoma cragini is illustrative of the first alterna- 
tive, E. spectabile of the second. . 

Despite the merging of ecological conditions at the borders of biotic 
districts, 61 species-pair combinations were never found in the same 
collection, This is indicated by a value of 0 at the intersection of the 
two species names in question in Table 1. For instance, E. cholorsomum 
and E. punctulatum were never collected together. This is attributable 
to the fact that the former is a fish of turbid streams of low gradient 
while the latter prefers clear streams of moderate to high gradient. 
As another example, E. zonale and E. cragini were never collected 
together inasmuch as the former is a fish of moderate-sized streams 
whereas the latter is a fish of springs and small brooks. 

Association of species pairs is given in Table 1, based on each of the 
two species concerned. For instance, in the 343 collections in which 
E. spectabile was found, in what percent of these collections was each 
of the other species found with E. spectabile? Locating E. spectabile 
in the vertical heading at the top of the table and reading down one 
finds P. maculata with E. spectabile in 1% of the collections, P. sciera 
with E. spectabile in 1% of the collections, P. phoxocephala with E. 
spectabile in 9% of the collections, etc. The fact that E. spectible ap- 
pears in 96% of the collections which contain E. punctulatum, whereas 
E. punctulatum appears in but 29% of the collections which contain 
E. spectabile, would seem to indicate that water suitable for E. punctu- 
latum is suitable for E. spectabile, but that much of the water occupied 
by E. spectabile is not suitable for E. punctulatum. On the other hand, 
when one finds that E. blennioides appears in 66% of the collections 
which contain E. zonale, and that E. zonale appears in 82% of the 
collections which contain E. blennioides, one is perhaps justified in 
assuming that these two species require much the same kind of water 
(these data of course have no bearing on the possibility of utilization 
of different microhabitats in the same stream). 

In Lee Creek and Sallisaw Creek the transition from cool, clear, 
chert-bottomed, rapid stream to warm, murky, sandstone-and-al- 
luvium-bottomed stream of low velocity is gradual and species of both 


11 


. 
El 
i 
» . 


types of water are found together. For example, a collection from 
Sallisaw Creek 6 miles southwest of Sallisaw, Oct. 4, 1952, contained 
1 P. maculata, 7 P. caprodes, 8 P. copelandi, 4 E. stigmaeum, 43 E. 
zonale, 12 E. blennioides, 23 E. whipplei, 30 E. spectabile, 18 E. flabel- 
lare, 1 E. gracile and 4 E. proeliare. 


DISCUSSION 


Northeastern Oklahoma has four darters (P. nasuta, E. cragini, E. 
whipplei and E. puñctulatum) of limited distribution in the United 
States. Percina nasuta occurs in southern Missouri, northern Arkan- 
sas, and extreme eastern Oklahoma; I have no record for the Ozark 
biotic district of Oklahoma. Etheostoma cragini occurs only in Arkan- 
sas River drainage of Missouri, Oklahoma, Kansas and Colorado; the 
few records I have are from springs or small brooks near Grand River 
in the Ozark biotic district. Etheostoma whipplei is found in the Ar- 
kansas River drainage of eastern Kansas and Oklahoma, Missouri and 
Arkansas; it does not enter the Ozark biotic district of Oklahoma to 
any extent. Etheostoma punctulatum is found in southeastern Kansas, 
southwestern Missouri, northwestern Arkansas and northeastern 
Oklahoma; it is a typical fish of the small streams of the Ozark biotic 
district of Oklahoma. 

Northeastern Oklahoma has 15 darters of wide distribution in the 
eastern United States. Some of these, for example E. gracile, E. pro- 
eliare and E. stigmaeum, are fishes of southern origin. Others, as E. 
flabellare and E. microperca, are of northern origin. 

Hubbs (1957) concluded that the distribution patterns of most 
fresh water fishes in Texas closely resemble those of terrestrial organ- 
isms. In northeastern Oklahoma the biotic districts of W. F. Blair and 
Hubbell have considerable significance in fish distribution. Typical 
of the Ozark biotic district are such darters as E. punctulatum, E. 
flabellare, E. zonale, E. stigmaeum, E. blennioides and E. microperca. 
The Cherokee Prairie biotic district is characterized by lack of the 
aforementioned species and the presence of E. gracile and E. chloro- 
somum. The Osage Savanna biotic district (at least that part west of 
the Cherokee Prairie) lacks E. gracile and E. chlorosomum; species 
present are P. caprodes, P. phoxocephala, P. copelandi, E. whipplei 
and E. spectabile. The Mixed-grass Plains biotic district, at least that 
part included in this study, has all of the species of the Osage Savanna 
with the exception of E. whipplei. The principal place where the biotic 
districts would seem to lose significance, as far as darters are con- 
cerned, is in that part of the Osage Savanna lying south of the Ozark 
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biotic district. Here streams with Ozark headwaters bring in Ozark 
species, and, in addition, such fishes as P. nasuta, P. sciera, P. macu- 
lata and E. proeliare enter from the east and south. 

The brook headwaters-spring habitat is used almost exclusively by 
E. cragini. Etheostoma flabellare, E. punctulatum and E. spectabile 
may utilize this habitat but they are by no means limited to it. In 
years of extreme drouth, such as were included in the span of this 
survey, very few springs maintain water and the habitat can be seen 
to be an extremely hazardous one. No other fish of northeastern Okla- 
homa is limited to such a precarious existence. 
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DISTRIBUTIONAL RECORDS OF CERTAIN 
MAMMALS FROM SOUTHERN ARIZONA 


DonazLp F. HoFFMEISTER 


Museum of Natural History, University of Illinois, Urbana 


ABSTRACT: Westward range extensions are shown for Choeronycteris mexicana, 
Leptonycteris nivalis sanborni, Perognathus flavus flavus, and Reithrodontomys 
montanus montanus. The second and third Arizonan specimens of Eumops under- 
woodi sonoriensis are recorded from the Baboquivari Mts. Second and third locality 
records for Arizona of Sigmodon ochrognathus montanus are given. New distribu- 
tional records of the rare Notiosorex crawfordi crawfordi and Tadarida femorosacca 
are presented. 

Field work in southern Arizona during the past several years has 
provided a better understanding of the distribution of many kinds of 
mammals, The records herein reported extend the known range for 
certain mammals, supplement our knowledge of the range for others, 
and in some cases represent second records for the species in Arizona. 
Field work in both winter and summer has been possible through 
grants by the University of Illinois and the U.S. Public Health Service. 

NoTIOSOREX CRAWFORDI CRAWFORDI. Desert Shrew.—Although 
shrews of the species Notiosorex crawfordi are found at widely scat- 
tered localities in Arizona, they are uncommon enough to warrant 
the recording of an additional locality. A lactating female was collected 
in the oak belt of Pajarito Peak, southwestern Santa Cruz County, on 
June 21, 1958. It was caught under a fallen log, at a bare spot where 
the log was six or eight inches above the sloping ground. Other mam- 
mals caught here were Peromyscus boylii and Sigmodon ochrognathus. 
The area had a fair stand of Quercus, Mimosa, Nolina, Agave, and 
some grasses. This shrew was caught in a museum special trap baited 
with oatmeal. No other baits had been used previously on the treadle 
of this new trap. 

Locality: 244 mi. NE Pajarito Peak, Santa Cruz County, 1. 

CHOERONYCTERIS MEXICANA Tschudi. Long-tongued Bat.—Long- 
tongued bats were found by us in Arizona in the mountainous parts 
of Santa Cruz County to the westward slope of the Baboquivari Moun- 
tains in Pima County (fig. 1A). Previously they were known from 
the southeastern corner of Arizona (Cochise County) northwestward 
into the Santa Catalina Mountains. 
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A small group of Choeronycteris was seen in July in the Allison 
Mine of the Baboquivari Mountains. The bats were in association with 
Corynorhinus townsendii. A bat net over a pond near this mine caught 
no Choeronycteris the same evening. An adult male and female and 
two suckling young were taken in an extensive fissure in Castle Rock, 
Pajarito Mountains. The female had a young one attached. In a mine 
tunnel at Ruby, a partly mummified young was found. 

Localities: (1, as numbered in fig. 1A) Allison Mine, 11% mi. E 
Topawa, Pima County, 1; (2) Box Canyon, 4 mi. NW Greaterville, 
Pima County, 1; (3) Ruby, Santa Cruz County, 1; (4) Castle Rock, 
Pena Blanca Canyon, 314 mi. N, 914 mi. W Nogales, Santa Cruz 
County, 4: (5) Turner Ranch, 7 mi. SE Patagonia, Santa Cruz 
County, 1. 

LEPTONYCTERIS NIVALIS SANBORNI Hoffmeister. Long-nosed Bat.— 
Long-nosed bats were known from Cochise County and eastern Pima 
County, in the southeastern corner of Arizona (fig. 1B). In the sum- 
mer of 1957, we located a nursery colony of Leptonycteris nivalis 
sanborni in the Old Mammon Mine, west base of the Slate Mountains, 
approximately 27 miles southwest of Casa Grande, in Pinal County. 
Some of the adult females were pregnant; others had associated young 
that were capable of flight. There were at least 300 Leptonycteris in 
one cluster. All Leptonycteris were near the entrance to the mine and 
became alert almost as soon as entry was made. Associated with this 
species here was Macrotus californicus. Macrotus was more abundant 
and may also have represented a nursery colony, for young were pres- 
ent. Some young were attached to females. Only Macrotus californicus 
was still present in the mine in winter (February, 1958). 

Red splotches on the floor may have represented droppings left by 
Leptonycteris. There were small black seeds in these droppings sug- 
gesting that the bats may have been feeding on the fruits, including 
the seeds, of cacti. 

On June 24, 1958, I and four students revisited the site of the nurs- 
ery colony. At this time there was an immense colony of between one 
and two thousand newborn and nursing Leptonycteris just inside the 
mine entrance. Further back in the shaft there was a nursery colony 
of Macrotus. On this day, young “Leptos” were of two sizes, one 
almost entirely hairless and a larger size that was nearly fully-haired. 
The hairless young were in tighter, smaller clusters. The disparity in 
size might be accounted for by the fact that one group of pregnant 
females arrived considerably later than the others. 

Locality: 27 mi. SW Casa Grande, Pinal County, 6. 

TADARIDA FEMOROSACCA (Merriam). Pocketed Free-tailed Bat.— 
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One of 33 Tadarida caught in a bat net along a reservoir at the western 
base of the Baboquivari Mountains was a 7. femorosacca. The others 
were T. brasiliensis mexicana. The other four records of T. femo- 
rosacca in Arizona are to the eastward: Coyote Mountains, two places 
near Tucson, and Huachuca Mountains. It is to be expected that 7. 
femorosacca would occur, sporadically, across southern Arizona to 
southern California. 

Locality: 1114 mi. E, 1 mi. N Topawa, Pima County, 1. 

EUMOPsS UNDERWOODI SONORIENSIs Benson. Mastiff Bat.—A speci- 
men of Eumops was shot along the southeastern base of the Baboqui- 
vari Mountains in May (Baker, 1956). In July, 1957, our field party 
obtained two along the western base of the Baboquivaris. These repre- 
sent the second and third specimens from Arizona. A bat net placed 
near a reservoir took one Eumops before midnight and the other after. 

Our two specimens are males as was the one from the east side of 
the Baboquivari Mountains. Ten of 11 specimens from Rancho de 
Costa Rica, Sonora, were also males (Benson, 1947). Our specimens 
fit Benson’s (op. cit.) description of sonoriensis. 

Locality: 1114 mi. E, 1 mi. N Topawa, Pima County, 2. 

PEROGNATHUS FLAVUS FLAVUS Baird. Silky Pocket Mouse.—A 
Perognathus flavus taken west of Casa Grande is 75 miles southwest 
of the expected range of the species (Hoffmeister, 1956:55). It was 
caught in an area where Perognathus longimembris pimensis Huey 
previously occurred. The latter species may no longer exist here be- 
cause of major alterations brought about by agricultural activites. 

Locality: 11 mi. W Casa Grande, Pinal County, 1. 

PerocnatHus Loncimempris subsq. Silky Pocket Mouse.—Pe- 
rognathus longimembris occurs on the Arizona side of the Colorado 
River al~1g its lower confluents, mostly in the vicinity of Yuma. Grin- 
nell (4%. +) found the species (listed under the name P. bombycinus) 
as far north in Arizona as Ehrenberg. Recent collecting reveals the 
presence of this species on the Arizona side of the Colorado as far north 
as Parker and Black Peak. The one specimen taken at Black Peak was 
found at the base; the one near Parker was taken in Osborne Wash. 

Localities: 514 mi. E Parker, Yuma County, 1; Black Peak, 414 mi. 
SE Parker, Yuma County, 1. 

REITHRODONTOMYS MONTANUS MONTANUS (Baird). Plains Harvest 
Mouse.—Since the first report of three specimens of this species from 
Arizona (Hoffmeister and Goodpaster, 1954), we have taken five more 
animals, All of the specimens come from the three counties in the 
southeastern part of Arizona. R. montanus was taken in association 
with the western harvest mouse, Reithrodontomys megalotis. Near 
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Patagonia, R. montanus was living in a Johnson grass-field with 
Sigmodon hispidus; near Greaterville, R. montanus was taken with 
Baiomys taylori. 

Localities: 114 mi. ENE Greaterville, Pima County, 2; Patagonia, 
Santa Cruz County, 1; mouth of Ramsey Canyon, Huachuca Moun- 
ains, Cochise County, 1; mouth of Miller Canyon, Huachuca Moun- 
tains, Cochise County, 1. 

REITHRODONTOMYS FULVESCENS FULVESCENS Allen. Fulvous Har- 
vest Mouse.—Our records of Reithrodontomys fulvescens fulvescens 
from Arizona do not extend the range (as indicated by Hooper, 1952), 
but they do indicate that this species is more common in the south- 
eastern part of the state than formerly thought. Frequently, R. ful- 
vescens has been caught in association with Baiomys taylori, Sigmo- 
don hispidus, and Reithrodontomys megalotis. At no place have we 
taken R. fulvescens in such large series as we have R. megalotis. 

Localities: Thurber Ranch, 114 mi. NE Greaterville, Pima County, 
1; 5 mi. N Patagonia, Santa Cruz County, 1; Patagonia, Santa 
Cruz County, 6; 12 mi. ENE Nogales, Santa Cruz County, 1; 7 mi. 
NW Nogales, Santa Cruz County, 5; 5% mi. N, 5 mi. W Nogales, 
Santa Cruz County, 1; 4 mi. N Nogales, Santa Cruz County, 2; mouth 
of Ramsey Canyon, 8 mi. SE Ft. Huachuca, Cochise County, 1; 
mouth of Miller Canyon, 10 mi. SSE Ft. Huachuca, Cochise County, 
5; San Bernardino Grant, 15 mi. E Douglas, Cochise County, 2. 

SIGMODON OCHROGNATHUS MONTANUS Benson. Yellow-nosed Cot- 
ton Rat—On January 21, 1956, Woodrow Goodpaster trapped an 
adult Sigmodon ochrognathus on a north-facing slope above the Alli- 
son Mine on the west side of the Baboquivari Mountains at an eleva- 
tion of 3800 feet. The predominating plants were ocotillo, yucca, and 
a bunch grass. Other plants included scrubby mesquite and a few 
agaves. Among the grasses and yucca, the yellow-nosed cotton rat had 
well-defined runways, in some ways similar to those of eastern 
meadow voles, but slightly larger. The runs were protected by less 
grass than one finds around runs in the East. The runways ran across 
the slope and usually from beneath one yucca to another. Mr. Good- 
paster thought that the cotton rats nested beneath the yuccas, but they 
must be scarce in this situation. Few runways were seen and many 
yuccas were torn apart without finding any. 

In February, 1958, Woodrow Goodpaster and I examined the oak- 
wooded slopes two and one-half miles north of Pajarito Peak in the 
Pajarito or Tumacocori mountains of Santa Cruz County and found 
runways not unlike those near Allison Mine, Baboquivari Mountains. 
Traps set across the runways produced three S. ochrognathus on 
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February 25 and six more in June, 1958. Most of these runways ap- 
peared to be old and unused. This may be their typical appearance. 
There is less litter in the runs than one finds in those of S. hispidus 
taken near Nogales. The rats seem to live on the slopes and not at the 
bottoms of them. The slopes themselves are quite steep—perhaps 40 
degrees. The runs usually radiate out from and terminate under a 
Nolina or Yucca. In the immediate area of the runs the important 


A. Choeronycteris mexicana 


B. Leptonycteris nivalis 


C. Sigmodon ochrognathus e 


Fig. 1. Distribution of various mammals in southern Arizona. 
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plants were Nolina, Yucca, Mimosa, Cirsium, a few grasses, Agave, 
and Quercus. The runways seem to be partly depressed in the ground 
and for much of their distance may run in the open, for the cover is 
sparse. 

To my knowledge, the localities in the Baboquivari (1, on fig. 1C) 
and Pajarito (2) mountains represent the second and third locality 
records for Arizona. The other is the Huachuca Mountains (3). 

These specimens are referred to Benson’s (1940) S. o. montanus de- 
scribed from the Huachuca Mountains, Arizona. 

Localities, Allison Mine, 11 mi. E Topawa, Pima County, 1; 214 
mi. NE Pajarito Peak, 4000 ft., Santa Cruz County, 9. 
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GEOGRAPHIC VARIATION AND DISTRIBUTION 
OF THE LONG-TAILED GROUP OF THE 
GLOSSY SNAKE, ARIZONA ELEGANS 
KENNICOTT 


James R. Dixon 


Department of Wildlife Management, Texas A & M College, College Station 


ABSTRACT. Geographic variation and distribution of the five forms of the long- 
tailed group of the snake genus Arizona are discussed. The recognition of a new 
form of Arizona elegans in northeastern Mexico necessitates a nomenclatural 
change for the populations in Texas and Northeastern Mexico. The validity of the 
subspecies blanchardi Klauber is established. Additional specimens have broadened 
the known variational and distributional pattern of A. e. expolita Klauber. 

Klauber (1946) designated the long-tailed group of Arizona elegans 
Kennicott as those subspecies whose tail length averaged 14.9 per cent “a 
or more of total length and the short-tailed group as those whose tail 
length averaged 13.9 per cent or less. The present study was initiated —. 
by a collection of 14 individuals of Arizona elegans from eastern 
Texas, which appeared to deviate from the normal variational pattern 
given by Klauber, the latest reviser of the genus. As the research ex- 
panded it became necessary to include all subspecies of the long-tailed 
group to determine the extent of individual and geographic variation. 

I wish to express my appreciation to William B. Davis for his criti- 
cal reading of the manuscript and for helpful suggestions. I also wish 
to thank the following persons for the privilege of examining speci- 
mens of Arizona elegans in their care: W. Frank Blair, University of 
Texas Natural History Collection; Doris M. Cochran, United States 
National Museum; William B. Davis, Texas Cooperative Wildlife Col- 
lection; William G. Degenhardt, personal collection; Alvin G. Flury, 
personal collection; Norman A. Hartweg, University of Michigan 
Museum of Zoology; Robert F. Inger, Chicago Natural History Mu- 
seum; Lawrence M. Klauber, personal collection; John M. Legler, 
University of Kansas Museum of Natural History; Hobart M. Smith, 
University of Illinois Museum of Natural History; George S. Myers, 
Stanford University Natural History Museum; Richard G. Zweifel, 
American Museum of Natural History. 
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NOMENCLATURAL PROBLEMS 


The exact type locality of Arizona elegans elegans Kennicott has 
been subject to debate for decades. Kennicott (1859) selected two 
types, one from the Rio Grande, the other from between the Arkansas 
and Cimarron rivers. Klauber indicated that the former type specimen 
probably came from Eagle Pass, Maverick County, Texas, because the 
collector (A. Schott) captured the majority of his specimens in that 
area. Blanchard (1924) selected the specimen from the Rio Grande as 
the type for Arizona e. elegans, but he did not mention the cotype 
designated by Kennicott from between the Arkansas and Cimarron 
rivers. 

Boulenger (1894) transferred Arizona elegans to the genus Coluber. 
The name elegans was preoccupied in the genus Coluber; so Boulenger 
coined a new name, Coluber arizonae. He then described two types, 
type a from Duval County, Texas, and type b from San Diego County, 
California. Blanchard’s revision of the genus Arizona failed to men- 
tion Boulenger’s inclusion of the name arizonae in the genus Coluber. 
However, Klauber indicated that the inclusion of Arizona elegans in 
the genus Coluber was incorrect. Resurrection of the genus Arizona 
placed the name arizonae Boulenger as a composite of two subspecies, 
occidentalis Blanchard and elegans Kennicott. In order to avoid invali- 
dating the subspecies occidentalis Blanchard, Klauber designated 
Boulenger’s Duval County type as the lectotype of Coluber arizonae 
Boulenger, retained the subspecies occidentalis Blanchard, and placed 
Coluber arizonae Boulenger in synonymy with Arizona e. elegans 
Kennicott. 

Subsequent to Klauber’s revision of the genus Arizona, additional 
specimens have become available from critical areas. A population of 
A. elegans from northeastern Mexico differs considerably from that 
population described by Klauber as A. e. elegans Kennicott in having 
fewer body blotches and ventrals. Kennicott’s description of the type 
of A. elegans from the Rio Grande (=Eagle Pass Region) appears to 
be based on an individual that is intermediate in character between 
the Mexican population and that assigned by Klauber to A. e. elegans. 
To avoid having two distinct populations of A. elegans with identical 
names it seems best to assign the name Arizona e. elegans Kennicott to 
the Mexican population. Boulenger’s name arizonae based upon the 
type specimen from Duval County, Texas, then becomes available for 
the population from southern and eastern Texas. 
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GEOGRAPHIC VARIATION 


The following subspecies of Arizona elegans Kennicott were selected 
for a study of variation in the number of ventrals, caudals, body 
blotches, and color pattern: blanchardi, arizonae, elegans, philippi, 
and expolita. Each subspecies were subjected to statistical analyses to 
determine the extent of individual variation. Two subspecies, blanch- 
ardi and arizonae, were subsequently examined for group variation. 

ARIZONA ELEGANS BLANCHARD! Klauber. Thirty 33 and 21 22 of 
this subspecies were examined, Hunsaker and Sellars (1953), Fou- 
quette and Lindsay (1955), and Dixon (1957) suggested that those 
specimens from the panhandle and High Plains of Texas were inter- 
grades between A. e. elegans (=A. e. arizonae) and A. e. blanchardi. 
Additional specimens from critical areas are variants of the subspecies 
blanchardi rather than intergrades between blanchardi and elegans 
(=arizonae) (figure la). 

Fouquette and Lindsay, and Dixon based their determinations on 
the number of ventrals and body blotches. Hunsaker and Sellers cited 


-230 2304 
+70 70 
+225 + 225 
es 654 1 
220 y 220. 
+ 60 60 Ú 


215 + 2184 
rss 957 


210 + 2107 
so 504 + 


+205 + 
- 45 45 
+200 4 2004 
+40 40+ 
L3s el 
a BODY BLOTCHES se J VENTRALS 2 199 


Fig. la. Variation in the number of body blotches and ventrals of three samples of 
A. e.blanchardi and of A. e. arizonae. The horizontal line represents the mean; open 
rectangle twice the standard error; vertical line the range in variation. The following names 

Pp t the regi in which the samples were taken (number to the right of the letter is 
the number of specimens used in the analysis): Kansas (U, 17); Oklahoma, North Texas, 
Eastern New Mexico (V, 30); Trans-Pecos (W, 7); East Texas (X, 14); South Texas (Y, 43); 
Coastal Texas (Z, 10). 
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only the number of ventrals as the intergrading character. It is as- 
sumed that the specimens collected from any one locality near the 
fringe areas of the range of a subspecies may or may not deviate from 
the paratype series from which the principal characters of the sub- 
species are described. Klauber indicated that slight increases in the 
number of ventrals and slight decreases in the number of body blotches 
occurred towards the southern extremities of the range of A. e. blanch- 
ardi. The additional specimens from the north Texas area substantiate 
Klauber’s findings. 

Fouquette and Lindsay stated that the subspecies blanchardi and 
elegans (= arizonae) were probably a continuous population with no 
restriction of gene flow, but with a degree of clinal variation. They 
concluded that if there were no restriction of gene flow the subspecies 
should be considered as one, or that the number of ventrals should 
not be considered as a valid diagnostic character separating the pro- 
posed races. This would undoubtedly be the case if the two races over- 
lapped in distribution, but there is no indication that the ranges of the 
two subspecies actually meet. 

The Edwards Plateau (limestone region) of western and central 
Texas appears to separate the ranges of the two subspecies (see map). 
The range of A. e. blanchardi approaches the northeastern edge of the 
Edwards Plateau in Taylor County, Texas, and extends westward 
along its northern edge to the Big Bend Region, Brewster County, 
Texas. The northern limits of distribution of the race arizonae follows 
the southern edge of the Edwards Plateau from Kinney County east- 
ward to Travis County, Texas, then follows the Carrizo Sands forma- 
tion northeastward at least to Robertson County, Texas (Dixon, 
op. cit.). This distributional pattern may be due to the ecological habits 
of the genus. The Glossy Snake prefers some type of sandy soil rather 
than hard soils (limestone, clay’) because hard soils seemingly prevent 
burrowing (Klauber, op. cit.; Fouquette and Lindsay, op. cit.). 

Specimens examined from the Davis Mountains and the Big Bend 
region in western Texas are intermediate in the number of ventrals, 
color, and color pattern between the subspecies philipi, expolita, and 
blanchardi. The color is lighter than normally found in A. e. blanch- 
ardi. There is a reduction in the number of ventrals, which indicates 
a trend towards both A. e. philipi and A. e. expolita. The lengthening 
of the dorsal body blotches and interspaces indicates a relationship 
with the subspecies expolita. However, the number of scale rows at 
mid-body does not vary below 29, the lowest number recorded for the 
subspecies blanchardi. Frequently specimens of A. e. philipi from the 
El Paso region have 29 rows, rather than the typical number of 27. 
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Map 1. Geographic distribution of the subspecies of the long-tailed group of Arizona 
elegans Kennicott. 
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The recorded number of scale rows for the subspecies expolita does 
not exceed 27. 

There appears to be no significant differences in the number of 
ventrals and body blotches between the northern and southern samples 
of A. e. blanchardi (see figure 1a). However, there is some variation 
in the pattern of the posterior body blotches from the northern to the 
southern extremities of its range. The posterior blotches in the north- 
ern sample are one and one-half to two scales in length with the light 
interspaces one scale in length. Specimens from intermediate areas 
have longer blotches and interspaces; those from the southern sample 
have blotches two and one-half to three scales in length with a cor- 
responding increase in the length of the interspaces. The lengthening 
of these blotches and interspaces is correlated with a decrease in the 
number of body blotches towards the south. However, the number of 
body blotches remains significantly higher for the subspecies blanch- 
ardi when compared with A. e. arizonae. 

The subspecies blanchardi occurs in Trans-Pecos and northwestern 
Texas, western Oklahoma, extreme eastern New Mexico, western Kan- 
sas, southwestern Nebraska, and northeastern Colorado. 

ARIZONA ELEGANS ARIZONAE (Boulenger). A moderate amount of 
individual variation in the number of ventrals, scale rows, and body 
blotches was found in the 41 ¢¢ and 28 2 2 examined. The popula- 
tion was analyzed as a single interbreeding unit, and as component 
samples from three ecological regions (East Texas, South Texas, and 
Coastal Texas). The three samples were not significantly different 
from one another except in the number of body blotches in the East 
Texas sample. However, the coastal sample exhibits the greatest 
amount of variation in the number of scale rows. The mid-body scale 
rows of 12 specimens from the inland coastal prairie, coastal sands, 
and Mustang Island were 29-31, 33, and 35 respectively. 

Dixon (op. cit.) indicated that clinal variation in the number of 
ventrals, caudals, body blotches, and color existed in populations from 
southern and eastern Texas. His findings were substantiated by the 
analyses of larger samples from three ecological regions. Of the three 
areas sampled, the East Texas group is intermediate in the number of 
ventrals but lowest in number of body blotches. The coastal sample is 
highest in number of ventrals and body blotches, while the South 
Texas sample is lowest in number of ventrals and intermediate in 
number of body blotches. The general color is darkest in East Texas, 
lightest in South Texas, and intermediate along the coastal section of 
Texas (see figure 1a). 

Specimens from the Rio Grande Valley of Texas and Mexico appear 
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to be intergrading with A. e. elegans (see discussion of nomenclatural 
problems). The number of body blotches and ventrals of specimens 
examined from this region are intermediate between these two forms. 
Klauber expected a distinctive population to occur in northeastern 
Mexico on the basis of two specimens from Coahuila which he tenta- 
tively assigned to the subspecies elegans ( =arizonae Boulenger). 

The subspecies arizonae occurs in Texas south of the Edwards 
Plateau, eastward to Victoria County and north to Robertson County. 

ARIZONA ELEGANS ELEGANS Kennicott. Klauber’s description of ele- 
gans Kennicott applies to the population here assigned to A. e. arizonae 
Boulenger and the name elegans should be transferred to the popula- 
tion of Arizona from northeastern Mexico. The following description 
of this subspecies is based on nine individuals. 

Dracnosts: Characterized by a low number of body blotches (mean 
43.5) and ventrals (mean 206.0), and a high number of scale rows 
(29-31); body blotches fewer than in any other subspecies except 
pacata and expolita. Comparisons: A. e. elegans may be separated 
from all other subspecies except blanchardi and arizonae, by the 29-31 
scale rows, rather than 27. From blanchardi it may be separated on 
the basis of larger and fewer (mean 43.5) body blotches, and from 
arizonae in having fewer ventrals, mean 206.0 rather than mean 215.2. 

VARIATION: The ventrals vary from 204 to 212 in six males, mean 
206.0 + 1.92; three females range from 211 to 212, mean 211.7; 
divided subcaudals vary from 54 to 58 in males, mean 55.6 + 0.60; 
in two females, 50; supralabials usually 8 (one has 9 on one side); 
infralabials, 12(1), 13(5), or 14(3) (number of individuals in paren- 
theses); loreal and preoculars, 1-1; postoculars, 2-2; temporals usu- 
ally 24 but vary from 2-3 to 3-5; scale rows, 31 in seven, 30 in one, 
29 in one; anal entire. 

The body blotches vary from 39 to 47, mean 43.5 +0.83; tail spots 
13 to 21, mean 16.3. The blotches cover from 11 to 14 lateral scale 
rows, but usually are 11 to 12 rows wide. Longitudinally they extend 
from 1 to 3 scales, end to end, but most are 114 to 2 scales. The inter- 
spaces usually occupy a single scale but vary from Y to 11% scales. 
Two alternating series of small spots are on each side. In the first series 
they are more or less subcircular in shape, alternating with the larger 
dorsal blotches. In the second, the scattered spots are hardly more 
than darkened scale edges. Color in alcohol: dorsal blotches brown to 
dark brown, with blackish edges; interspaces cream to buff; dorso- 
lateral scales between dorsal blotches suffused with brown; venter 
cream to white. 

Intergradation with the subspecies arizonae occurs in the Rio 
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Grande Valley region. Intermediates between A. e. elegans and A. e. 
expolita are expected to occur on the western edge of the race elegans. 
The two forms have been taken at localities only 60 miles apart, but 
there is no definite indication of intergradation. 

The subspecies elegans occurs in northeastern Mexico in the states 
of Coahuila, Nuevo Leon, and Tamaulipas, and in the Eagle Pass re- 
gion of Texas. 

ARIZONA ELEGANS PHILIPI Klauber. Seven 34 and 13 22 of this 
form were examined. Klauber states that this subspecies exhibits varia- 
tions correlated with the ecologic diversity within its geographic range. 
The scale rows are lowest (25) near the western edge of its range and 
highest (29) near the eastern border. However, the normal number is 
27 throughout most of its range. The number of body blotches, ven- 
trals, caudals, and labials also increases from west to east. 

The possibility of intergradation with the subspecies blanchardi in 
the eastern part of New Mexico has long been considered. Several 
small mountain ranges within this region apparently act as a barrier 
between the two forms, but intergradation possibly occurs in the val- 
leys and low passes among the mountains. Intergradation is known to 
occur between these two forms in the lower elevations of the Trans- 
Pecos region of Texas. 

The number of dorsal body blotches is the only character cited by 
Klauber separating A. e. philipi from A. e. expolita. The body blotches 
of A. e. philipi are lowest in number (52) at the northern, and highest 
(80) at the southern extreme of its distribution. Three specimens from 
the vicinity of Samalayuca, Chihuahua, Mexico, have the highest 
number of body blotches (74-80) recorded for the subspecies. Arizona 
e. expolita 50 miles farther south (near Moctezuma, Chihuahua) has 
only 53 dorsal body blotches, the highest recorded for that subspecies. 
The sharp clinal break in the number of body blotches between the 
two forms suggests ecologic and reproductive isolation. 

Arizona e. philipi occurs in extreme northern Chihuahua, Mexico; 
Trans-Pecos Texas, central New Mexico, and the southeastern region 
and the Little Colorado River Valley of Arizona. 

ARIZONA ELEGANS EXPOLITA Klauber. Three 3 3 and six 22 of this 
subspecies were examined. Subsequent to Klauber’s description of the 
form, seven additional specimens have become available. In the ten 
known specimens, only a small amount of variation is found in the 
number of ventrals, caudals, and labials. However, considerable vari- 
ation is found in the color pattern. The body blotches are distinct and 
highest in number (53) near the northern, and obscure and lowest in 
number (35) at the southern, periphery of its range. One adult female 
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of Arizona elegans. The horizontal line represents the mean; open rectangle twice the stand- 
ard error; vertical line the range in variation. The following names represent the populations 
used in the analysis (number to the right of the letter is the number of specimens used in 
the analysis): A. e. blanchardi (A, 56); A. e. arizonae (B, 69); A. e. elegans (C, 9); A. e. 
philipi (D, 20); A. e. expolita (E, 9). 


from northern Zacatecas, Mexico, has no definite dorsal blotches. The 
ground color and the blotches are brownish, the blotches faintly edged 
with dark brown and confined to the mid-dorsum. The light inter- 
spaces are cream colored and reduced to small spots two to four scales 
wide. The lateral secondary series of spots are absent. 

In 16 counts out of 18, the sixth infralabial is the largest in the 
labial series. Klauber indicated that the sixth infralabial is the largest 
in this form only; in all other subspecies the seventh infralabial is 
largest. The sixth infralabial is largest in one individual of the sub- 
species elegans that approaches the range of A. e. expolita. This may 
indicate a trend towards clinal variation between these two forms. 
For the analyses of intersubspecific variation see figure 1b. 

The subspecies expolita occurs in central and western Chihuahua, 
extreme western Coahuila, Durango, and northern Zacatecas, Mexico. 
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NOTES ON SOME MAMMALS FROM 
NORTHERN TEXAS 


WiLLiam L. Currer 


Phoenix, Arizona 


ABSTRACT. New records and literature reports for nine species of carnivores 
and artiodoctyls are listed from Hansford, Hutchinson and other counties of the 
Texas Panhandle from 1951 to 1957. 


I observed and collected mammals in Hansford and Hutchinson 
counties in the northern part of the Panhandle of Texas from 1951 to 
1957. Little was known of the distribution of mammals in this area 
when the work was begun and only one important paper (Blair, 1954) 
has appeared. Records of occurrence at Blair’s northern-most collect- 
ing station (Bugbee Ranch, nine miles east of Stinnett, Hutchinson 
County) are included in the accounts of species. Since my observations 
were begun, I have written one paper on the hoary bat (in press) ; 
one on the wood rat (in press); and two on the swift fox (1958a and 
1958b). The following account relates to carnivores and artiodactyls. 

Of the many ranchers in Hansford County, I especially thank Mr. 
James Cator, Mr. Gib Noble, and Mr. Donald Hudson for assistance. 
Permission to collect was granted by the Texas Game and Fish Com- 
mission, through the courtesy of the Director, Mr. W. C. Glazener. I 
am indebted also to Mr. Sydney Anderson, University of Kansas Mu- 
seum of Natural History, for the loan of material in his care and for 
advice; and to Dr. E. Raymond Hall, Director, University of Kansas 
Museum of Natural History, for suggestions. The specimens herein re- 
ported are in my personal collection or in the collection of the Univer- 
sity of Kansas Museum of National History (when so designated.) 

CANIS LATRANS LATRANS Say.—Jackson (1951:262) records speci- 
mens of the coyote from Canadian and Hemphill counties. To my 
knowledge, coyotes occur throughout the northern Panhandle, al- 
though their abundance is locally variable. Few were seen in Hans- 
ford County in 1954, but at the time of this writing (1958) they were 
common in the county. Judging from tracks and scats, large numbers 
of coyotes are in the “brakes” along the South Canadian River in 
northern Hutchinson County. Stockmen in the area have reported no 
serious acts of predation on beef cattle. Poisoning operations, presum- 
ably conducted by state or federal trappers, were carried on a few 
years ago. Mr. C. Waent, foreman of the main Turkey Track Ranch in 
Hutchinson County reported coyotes abundant on the ranch, and said 
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he had observed several times in the past evidences of wild turkey 
predation by coyotes. 

Specimens examined, 4: 10 miles south and four miles west of 
Gruver, Hansford Co., 2; one mile north of Bernstein, 1; one mile 
south and five miles east of Morse (in Hutchinson Co.), 1. 

VULPEs VELOX VELOX (Say).—Swift foxes were common during the 
study in Hansford and Hutchinson counties. Populations were espe- 
cially high in 1954 and 1955 when I observed swift foxes in the follow- 
ing counties of the northern Panhandle: Dallam, Sherman, Ochiltree, 
Lipscomb, Hartley, Moore, Roberts, and Hemphill. I observed swift 
foxes also in Texas County, Oklahoma, and recently, in Seward and 
Stevens counties, Kansas (southwestern corner of the state). 

Dens of swift foxes, as reported by Cutter (1958:71), were located 
in open, sparcely vegetated habitats on sloping plains, hill tops, and 
other well drained situations. The diet is mainly rabbits, small rodents, 
and grasshoppers (Cutter, 1959). Swift foxes have not been a threat 
to the interests of man in this area, as indicated by the food study. 

Specimens examined, 18: Hansford Co., three miles south of Bern- 
stein, 1; 10 miles west of Gruver, 3 (KU 68429-31); one mile south 
and four miles west of Gruver, 2; 10 miles south and four miles west 
of Gruver, 8; one mile north and one mile east of Morse, 2 (KU 
68432-33); one mile southeast of Morse, in Hutchinson Co., 1 (KU 
68424) ; four miles south of Morse, in Hutchinson Co., 1. 

Procyon LOTOR HIRTUS Nelson and Goldman.—Raccoons were ob- 
served in riparian habitats, near playa lakes and in the rocky slopes 
of the brakes of the Canadian River. They are locally distributed and 
are pests in some areas. 

Goldman (1950:38) records one specimen from Canadian, Hemp- 
hill Co., and two specimens from Canyon, Randall Co. (approxi- 
mately 80 miles southwest of Hansford Co.). Goldman points out that 
hirtus can be distinguished from fuscus, which occurs to the south of 
the range of hirtus, by its darker color and by slight cranial differ- 
ences. 

Specimens examined, 4: Hansford Co., four miles south and two 
miles east of Gruver, 1; seven miles south and three miles west of 
Gruver, 1; 10 miles south and two miles west of Gruver, 1; Hutchin- 
son Co., five miles south and 10 miles east of Pringle, 1. 

TAXIDEA TAXUS BERLANDIERI Baird.—Badgers were common on the 
upland prairies and occasionally were seen foraging along the high- 
ways at night. Tracks were often seen at the den sites of swift foxes 
and one badger was trapped at a den where two swift foxes recently 
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had been caught. Blair (1954:255) trapped one specimen near Stin- 
nett on the flood plain of Bugbee Creek. 

Specimens examined, 3: one mile south and four miles west of 
Gruver, 2, Hansford Co.; three miles south and four miles east of 
Morse, in Hutchinson Co., 1. 

MEPHITIS MEPHITIS VARIANS Gray.—This species was common, es- 
pecially in 1956 and 1957. Striped skunks were often seen on the 
high plains, even in open plowed fields, devoid of any vegetation or 
cover. Blair (1954:255) reports this species from several habitats in 
the Mesquite Biotic District. 

Specimens examined, 4: Hansford Co., 10 miles south and four 
miles west of Gruver, 2; 10 miles south and two miles west of Gruver, 
1; three miles south and one mile east of Morse, in Hutchinson Co., 1 
(KU 68435). 

SPILOGALE PUTORIUS INTERRUPTA (Rafinesque).—Spotted skunks 
are difficult to trap in certain areas. This may be why they often are 
listed as rare in faunal reports. I saw no individuals while in the field. 
A housewife at Bernstein poisoned a spotted skunk and presented me 
with the specimen. The other two specimens were also collected near 
farm houses. 

Specimens examined, 3: Hansford Co., one mile north of Bernstein, 
1; Bernstein, 1; 16 miles north and three miles east of Gruver, 1. 

Lynx RUFUS BAILEYI Merriam.—Bob-cats are regularly seen by 
ranchers in the less inhabited areas. Tracks and scats are common on 
the broken, rocky expanses of the Turkey Track Ranch. Blair 
(1954:255) reports sight records from Bugbee Ranch. Only one speci- 
men, from two miles south and 10 miles east of Pringle, Hutchinson 
Co., was examined. 

ODOCOILEUS VIRGINIANUS TEXANUS (Mearns).—I saw white-tailed 
deer at the following localities: four miles north and 10 miles east of 
Gruver, Hansford Co.; two miles south and 10 miles east of Pringle; 
and 13 miles northeast of Stinnett, Hutchinson Co. Deer in this part 
of the Panhandle are reduced in numbers and of only local occurrence. 
Blair (1954:256) reports white-tailed deer from the Bugbee Ranch. 

ANTILOCAPRA AMERICANA AMERICANA (Ord.).—Pronghorns were 
probably common in the western part of the Panhandle before their 
near extirpation in the late 1800's. Einarsen (1948:2) indicates, on a 
distributional map of the former range of the species, that the eastern 
limit of 4. a. americana is near Hansford County. 

I saw tracks of pronghorns on the Turkey Track Ranch in 1955 and 
the foreman of the ranch, Mr. C. Waent, told me that there was still 
a small herd (less than 20) on the eastern part of the ranch. Mr. Gene 
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Fletcher told me of a herd of 18 pronghorns seen on his farm (two 
miles north of Bernstein) on March 1, 1956. Mr. Fletcher thought that 
these animals may have wandered from Coldwater Creek, four miles 
north. Nelson (1925:53) reported six pronghorns from Hansford Co. 
and 16 from Hutchinson Co. in 1924. He reports sight records from 
several of the other more northern counties of the Panhandle and esti- 
mated so many as 350 pronghorns in Hartley Co. in 1924. 

These carnivores and artiodactyls occurred in the area in historic 
time and some still may occur: , 

Buffalo wolf, Canis lupus nubilus; gray fox, Urocyon cinereoargen- 
teus; river otter, Lutra canadensis; hog-nosed skunk, Conepatus meso- 
leucus; long-tailed weasel, Mustela frenata. (Hall (1951:336) re- 
corded it from southwestern Kansas.); black-footed ferret Mustela 
nigripes, recorded by Cahalane (1954:421) from Dalhart, Dallam 
County, Texas; Rocky Mountain mule deer, Odocoileus hemionus 
hemionus, recorded from Hartley Co. (Cowan, 1956:348); mountain 
lion, Felis concolor stanleyana, recorded by Goldman (1946:234) 
from Memphis, Hall County. 
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A STUDY OF THE EXTERNAL SURFACE OF 
OPUNTIA IMBRICATA' (HAWORTH) DC 


Howarp J. Drrrmer 


Biology Department, University of New Mexico, Albuquerque 


ABSTRACT. A comparative study was made of the subterranean and aerial por- 
tions of O. imbricata. This plant had a fibrous root system which branched out into 
the quaternary division. Roots of both tertiary and quaternary divisions were fairly 
well covered with hairs. The surface area of the tops exceeded the subterranean sur- 
face by about 3:1. Stomates in the epidermal surface of the canes numbered 11 per 
sq. mm. 

The purpose of this investigation was to gain a better understanding 
of a very successful species living in an arid environment. Most of the 
work on desert plants has been concentrated on aerial portions and the 
various modifications of these plants to endure the dessicating winds, 
intense heat, sparse rainfall, and infertile soils characteristic of these 
regions. In 1911 Cannon wrote extensively of the rooting habits of 
desert plants in Arizona. His descriptions were confined mainly to 
the major roots and did not include detailed surface relationships. 
Since that time several papers have appeared with data on the root 
systems of various plants. Much of Weaver’s work (1925; 1926) dealt 
with the root systems of crop and field plants and also grasses of the 
Great Plains. Included in the 1925 investigation was an estimate that 
root surface area exceeded the top by 35 per cent. Observations by 
other investigators have resulted in similar opinions, although no de- 
tailed study of complete surface relationships were available until 
Dittmer (1937) described the external surfaces of a winter rye plant. 
Earlier studies by Kiesselbach (1910) reported the dry weight of the 
tops of corn to be 7.2 times that of the roots and Pavlychenko (1937) 
described the entire root system of crested wheat, but complete studies 
showing the surface relationships of individual plants have been few. 
Usually one worker has described the root system of a plant or a 
species and another described the tops. Even though the figures may 
not have been of the same species and certainly not the same plant, a 
third investigator often attempted to correlate these results. In this 
paper the writer presents complete figures for a single xeric plant. 


1 This study was made possible by a grant from the National Science Foundation. 
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METHODS 


After digging up and washing the soil off the roots of eight different 
plants of Opuntia imbricata a single large plant was selected for com- 
plete study of all externally exposed surface portions. The main roots 
arising from the base of the plant were counted and measurements 
made with calipers calibrated to tenths of a millimeter. The roots were 
separated and stored in jars of FAA, In the laboratory counts and 
measurements of secondary and large tertiary roots were made di- 
rectly. The number of remaining roots was determined by counting 
those on 100 of each of the above categories and calculating the total 
number and sizes of the remaining roots, Measurement of small roots 
and root hairs was done by the method of Dittmer (1937). 

The aerial portion of the plant was sawed off, the number and 
size of all branches taken and calculations made of total surface and 
volume for these branches. The number of areoles was determined 
by counting the number on samples totaling 200 cm. of main stem 
length and 400 cm. of secondary branch length. The number of spines 
was calculated by counting the number on 100 areoles on both main 
and secondary branches and the average figure used in determining 
the total number. 

The number of stomates was determined by counting those in one 
sq. mm. based on 250 widely selected samples. This average number 
per sq. mm. was multiplied with the total surface area of the branches, 


RESULTS | 

Opuntia imbricata has a fibrous root system with strong vertical 
growth and comparatively little spread. In this particular plant the 
roots did not spread outward more than 125 cm. from the base, but in 
one specimen of about the same size a lateral root trailed off 458 cm. 
This root had a basal diameter of 1.3 cm. and a distal diameter of 4 
mm., 338 cm. from the base of the plant. Generally the roots of this 
species are confined to a relatively small area immediately beneath 
the tops with very few roots beyond the spread of the branches. 

All members of this species examined had roots that branched into 
the quaternary division but only in the largest plant, such as the one 
described here, was there a considerable number of roots in this cate- 
gory. The figures for the root system and those for the aerial portion 
of the plant are presented in Tables 1 and 2. 


DISCUSSION 
In previous studies (1937, 1938) the writer found that plants grown 
alone and away from other plants branched into the quaternary di- 
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Table 1. Subterranean Plant Parts of Opuntia Imbricata 


Average Average Total Sur- Total 
Total Lengt Diameter face Area Volume 
Category Number (cm.) (mm.) (sq. cm.) (cubic cm.) 

Main 101 55.240 6.80 5957.0 675.000 
Secondary 1,068 24.440 1.40 5736.0 134.000 
Large Tertiary 1,066 18.810 0.93 2927.0 45.300 
Small Tertiary 1,255 0.242 0.37 17.4 0.107 
Large Quaternary 398 11.690 0.56 410.0 3.810 
Small Quaternary 978 0.168 0.36 9.3 0.055 
Combined Totals 4,866 15511.7 858.272 


Table2. Aerial Parts of Opuntia Imbricata 


Number Average Average Surface 
per Diameter Lengt Area Volume 
Plant (mm.) (cm.) (sq.cm.) (cubic cm.) 

Main Branches 9 30.0 125.50 12,770.0 7983.0 

Secondary Branches 137 17.0 24.80 28,220.0 7720.0 
145,200 

Spines (10.7 per 0.476 1.02 11,055.0 87.0 
areole) 


vision but when raised in competition with the same or other species 
the roots branched only into the tertiary category. Plants of arid habi- 
tats usually grow comparatively far apart and therefore do not have 
the competition for space associated with plants of less severe environ- 
ment. The cane cacti used in this study were all growing far apart and 
not in competition with others of the same or any other species except 
for a few small clumps of Bouteloua gracilis growing near a few of the 
cacti. 

Attention is called to the differences in size of roots in Table 1. Sec- 
ondary roots gave rise to tertiary roots of two sizes, and the longer 
tertiary roots also gave rise to quaternary roots of considerable differ- 
ence in size and number. In considering root characters as possible 
taxonomic features the differences in size in the different categories is 
important. Dittmer (1948) examined individual plants of 19 different 
angiosperm species from 14 different families and concluded that 
heredity played a more important role than edaphic conditions in de- 
termining root type and degree of branching. Cannon (1911) in his 
much earlier study of several dozen desert species came to the same 
conclusion. In all specimens examined in the present study branching 
occurred out to the quaternary division although in some of the smaller 
plants branching was less extensive. 
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Root hairs on the plants examined were comparatively small (4 
microns in diameter and 180 to 190 microns long) and not as widely 
distributed on the root system as those reported for other species by the 
writer in 1949. Hairs were found on roots of all categories but only on 
the secondary and tertiary roots in any great number. In all, hairs in- 
creased the subterranean surface area by about 65 sq. cm. 

Volume figures were included in this and previous studies to show 
how much of the available soil is actually occupied by the subterranean 
parts. The writer (1938) recorded the volume occupied by oat, winter 
rye, and bluegrass roots in the top six inches of soil as 0.55, 0.85, and 
2.8 per cent of the soil volume respectively. Since the roots of this 
cactus were largely confined to the upper 18 inches of soil and very 
few slender roots went out beyond 4 feet from the plant the volume 
occupied by the bulk of the roots was considered as one-half of a cubic 
meter. Since the total volume occupied by roots and root hairs was 
approximately 900 cu. mm. the volume occupied by these subter- 
ranean parts was less than 0.2 per cent of the soil mass. 

Opuntia imbricata has a subterranean surface approximately one- 
third that of the tops. One might expect that such a difference would 
make it difficult for the plant to survive under conditions of minimal 
rainfall and high surface evaporation. Its root system may be a highly 
efficient absorptive structure or as Cannon (1924) pointed out, the 
water holding capacity of arid plants may be due to the development 
of mucilages in the cells. Consequently the form a root system might 
take would be independent of its needs. The canes of O. imbricata 
are fleshy, hold considerable moisture, and the epidermis has fewer 
stomates per sq. mm. than that given for nearly all plants previously 
described. Meyer and Anderson (1952) list the number of stomates 
for about 40 species of diverse habitat. In round numbers they say the 
number of stomates varies from 10 to 1,000 per sq. mm. but in their 
table the smallest number given was 14 for wheat and the largest 
1,038 for scarlet oak. The average for O. imbricata is 11 which is fewer 
than any figure for stomates the writer has been able to find. In all 
there were approximately 44,000,000 on this plant. The number of 
stomates, and therefore the area for direct water loss, may be a de- 
termining factor in the ability of the plant to withstand arid condi- 
tions. 

That considerable water is stored and held in the canes was well 
illustrated in this particular plant. After the study was completed, the 
canes were placed on the ground on the south side of a campus build- 
ing to dry. This plant was collected in September and the canes were 
allowed to lie in the open for ten months. By the end of this period 
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some of the canes had dried, but several of them had sprouted and were 
putting out new branches and roots. 
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NOTES 


THE SPOTTED RACER, COLUBER CONSTRICTOR ANTHICUS COPE, IN 
ARKANSAS.—In a recent review of the amphibians and reptiles of Arkansas 
(Dowling, 1957, Occ. Pap. Univ. Ark. Mus. no. 3, p. 29) I mentioned that racers 
from Hempstead and Sevier counties, in southwestern Arkansas, showed no ap- 
proach to the spotted condition of Coluber constrictor anthicus. However, during a 
recent visit to the University of Michigan Museum of Zoology, I found a specimen 
of this form from a county not represented in the University of Arkansas collections. 
This specimen (UMMZ 97865) was taken from one mile south of Walkerville 
(=14 miles south-southwest of Magnolia), Columbia County, Arkansas. No col- 
lecting date was given, but the specimen was a part of the Blanchard collection 
that has been incorporated into the Museum collections with recent years. 

It is an adult male with a body length of 832 mm. and a tail length of 318. The 
hemipenis has an enlarged spine (basal hook) on one side of the sulcus. The labials 
are 7, oculars 1 + 2 (no subpreoculars), temporals 2 + 2 + 2, ventrals 171, sub- 
caudals 71. The dorsal scale formula is: 


3 + 4(5) — 3(107) 
19 17 


344(5) —3(106) 


The first vertebral reduction occurs above the second subcaudal. The dorsal body 
coloration is dark slate-blue with white and blue-white scales scattered irregularly 
over the entire surface. Counts at several points along the body indicate that these 
light scales make up about one-third the total (i.e., five or six light scales in a dorsal 
count of 17). The belly is light slate with patches of lighter coloration scattered 
throughout. The chin is white, and the five anterior ventrals are white for at least 
half their width. 

This is the first published record of Coluber constrictor anthicus from Arkansas. 
Auffenberg (1955, Tulane Studies in Zool., vol. 2, no. 6, p. 91) considered the range 
of this form to be restricted to Louisiana and eastern Texas, but he did not examine 
any racers from southwestern Arkansas. It may be pointed out that the specimen 
fits neatly into Auffenberg’s map showing isophenes of mean ventral numbers 
(ibid., p. 128). The subcaudal count is very low, but there is no obvious blunting of 
the tail-tip. 

I wish to thank Dr. Norman Hartweg, Curator of Herpetology, University of 
Michigan Museum of Zoology, for the privilege of studying specimens in his care. 
I also wish to express my appreciation to Dr. Guerdon D. Nichols, Dean of the 
College of Arts and Sciences, University of Arkansas, and to the National Science 
Foundation (NSF-G4443) for making this visit to the Museum possible.—Herndon 
G. Dowling, University of Arkansas, Fayetteville. 

EXTENSION OF THE KNOWN RANGE OF THE COTTON RAT, SIGMO- 
DON HISPIDUS, IN NEW MEXICO.—On November 22, 23, and 24, 1956, 20 
Sigmodon hispidus (University of Kansas 72351—72370) were trapped 4 mi. SW 
Santa Rosa, 4700 ft., Guadalupe County, New Mexico, by Sydney Anderson, 
Bernard C. Nelson, and the late Robert M. Hedrick. This locality is 103 miles to 
the north of Roswell, New Mexico, the nearest locality from which Sigmodon has 
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been reported. The nearest locality of occurrence to the east is approximately 180 
miles distant at Stinnett, Texas. The specimens from Guadalupe County were 
trapped in a relatively dense stand of grass clumps amid scattered brush along the 
north side of the highway in the flood plain of the Arroyo Pintada. Other small 
mammals obtained in the same trap-lines with Sigmodon were 2 Dipodomys ordii 
medius, 10 Reithrodontomys megalotis aztecus, 22 Peromyscus leucopus tornillo, 
and 1 Mus musculus. Sigmodon may have been present for some time in this part 
of New Mexico but undiscovered owing to insufficient field work. An alternative 
explanation for its discovery at this time is recent immigration. In the last three 
decades Sigmodon hispidus has extended its range to the northward at least 110 
miles in Kansas, and may have extended its range in New Mexico. 

Specimens of Sigmodon hispidus from the Pecos Valley have been assigned to S. 
hispidus berlandieri, a subspecies that is distinctive primarily because it is pale. 
Specimens of Sigmodon hispidus from Kansas, Oklahoma, and eastern Texas have 
been assigned to S. hispidus texianus, a subspecies that is darker than S. h. berland- 
ieri. These two subspecies were said by Bailey (N. American Fauna, 25:117, 1905) 
to intergrade gradually in western Texas. Some specimens, perhaps intergrades, 
from the panhandle of Texas have been assigned to each subspecies. Size of hind 
foot was used as a key character by Bailey (Proc. Biol. Soc. Washington, 15:103, 
1902) to distinguish S. h. texianus from S. h. berlandieri. An examination of more 
than 90 S. h. berlandieri from Coahuila and the Rio Grande Valley of Texas and a 
larger series of S. h. texianus from eastern Kansas does not reveal any significant 
difference in size as indicated by total length or length of hind foot. Another sub- 
species, S. hispidus alfredi, has been described from one locality in southeastern 
Colorado. The occurrence of ears edged with whitish, instead of buff or blackish, was 
cited by Goldman and Gardner (Jour. Mamm., 28:57, 1947) as a distinctive char- 
acter of $. h. alfredi. 

The cotton rats from the Arroyo Pintada have the following characteristics: 11 
individuals are more than 240 millimeters long; the average, minimum, and maxi- 
mum measurements, in millimeters, of total length, length of tail, and length of 
hind foot for 8 of the 11 specimens are 256.1 (244-267), 111.1 (104-131), and 32.7 
(32-34) ; the specimens have relatively unworn pelage; one specimen (72364) is not 
different in color from S. h. berlandieri; most of the specimens are distinctly more 
reddish dorsally than the average for S. h. berlandieri or S. h. texianus (an occasional 
S. h. texianus from Kansas is reddish) ; the pelage of the underparts is whitish as in 
S. h. berlandieri (S. h. texianus has grayish underfur) ; all of the larger individuals 
have whitish hairs on the edges of the ears; and all of the smaller (less than 240 
mm. in total length) individuals have ochraceous hairs on the ears. Most large in- 
dividuals of S. h. berlandieri and some of S. h. texianus have whitish hairs on the 
ears. 

In summary, the specimens from the Arroyo Pintada are larger than S. h. alfredi, 
have hairs that are more whitish on ears and venters than S. h. texianus, are darker 
dorsally than typical S. h. berlandieri, and are more reddish than each of these three 
subspecies. In none of these characters are the specimens from the Arroyo Pintada 
clearly intermediate between two of the adjacent subspecies. However, the combina- 
tion of characters might be interpreted as evidence of intergradation. The specimens 
from Guadalupe County seem best referred to S. h. berlandieri. The dorsal redness 
that is distinctive of most of the specimens suggests that the population of Sigmodon 
in the upper part of the Pecos Valley has not descended within the last few decades 
from immigrants coming from any of the adjacent populations, for in all of these 
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populations redness is rare.—Sydney Anderson and William N. Berg, Museum of 
Natural History, University of Kansas, Lawrence. 

EUMECES COLIMENSIS (SAURIA, SCINCIDAE), IN SINALOA, MEXICO. 
—In the summer of 1955, I secured one Eumeces colimensis (44733 K. U.) at an 
elevation of approximately 5000 feet in the southern part of the state of Sinaloa, one 
mile east of Santa Lucia. This village is not shown on most maps available; it is on 
the road from Mazatlan to Durango approximately 18 miles (airline) northeast of 
Concordia, Sinaloa. The specimen provides an extension of known geographic range 
of approximately 325 miles northeastward from the city of Colima (the type 
locality) and is the first specimen of the species to be recorded from Sinaloa. 

The female, 58 mm. in snout to vent length, agrees with the type description (Tay- 
lor. Zool. Ser., Field Mus. Nat. Hist., 1935, 20(10):77-80) in having four supraocu- 
lars, one postmental, no postnasal, parietals enclosing the interparietal, and 28 rows 
of scales around the middle of the body. Two distinct dorsolateral, whitish stripes, 
about one scale wide, extend the length of the body and are separated dorsally by 
two complete scale rows and one-half of each adjacent row. The specimen has no 
middorsal, whitish stripe or bifurcating stripes on the head. 

Taylor (supra cit. 80) questioned whether the contact between the frontal and 
interparietal, and the lack of a primary temporal were normal conditions. In No. 
44733 the frontoparietals are broadly in contact thus separating the frontal from the 
interparietal. A primary temporal is present and smaller than the upper secondary 
temporal, permitting contact of the latter with the last (seventh) supralabial. Only 
the fingers and toes overlap when the limbs are adpressed; the distance of overlap 
is not equal to the length of the foot as described for the type specimen. The three 
features mentioned immediately above agree with those of two specimens from 
Coalcoman and Estopilas de Salitre, Michoacán (Peters, Occas. Pap. Mus. Zool., 
Univ. Mich.. 1954, 554:16. 

To my knowledge, the species is known from only four specimens from the four 
localities mentioned above.—Robert G. Webb, Museum of Natural History, Uni- 
versity of Kansas, Lawrence, Kansas. 

SECOND RECORD OF THE ARIZONA LYRE SNAKE IN NEW MEXICO.— 
The first record of the Arizona lyre snake, Trimorphodon lambda Cope, in New 
Mexico was that of Gehlbach (Copeia: 1958, 222), who obtained one on August 19, 
1957, two miles southeast of Glenwood, Catron Co. 

On August 3, 1957, I captured an individual of this species near the eastern edge 
of the Guadalupe Mountains, at the Pascoe Ranch, 914 miles west and 42 miles south 
of Animas, Hidalgo Co., New Mexico. Elevation at this location is approximately 
5300 feet. The Pascoe Ranch is some 23 airline miles to the south and east of Ber- 
nardino, Cochise Co., Arizona, which is the nearest station from which this snake 
has been reported (Grant and Woodin, Herpet., 3: 80, 1946). 

The site of capture is a small, moderately rocky arroyo which runs down the 
south slope of a low hill. The rugged breaks of Guadalupe Canyon begin a short 
distance to the west. To the east, coarse-soiled hills grade into the relative flatness of 
the Upper Animas Valley. 

The snake was found at about 11:30 p.m. beside a museum special trap which held 
a rock pocket mouse (Perognathus intermedius). An attempt by the snake to swallow 
the rodent was indicated by the torn and mucus-covered condition of the anterior 
third of the mouse. 

Mexican pinyon (Pinus cembroides), alligator juniper (Juniperus deppeana), 
evergreen oak (Quercus spp.), and century-plant (Agave palmeri) are scattered 
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through the area. Spanish-bayonet (Yucca spp.) and sacahuista (Nolina micro- 
carpa) are common. Sparse grass covers the hills, becoming thicker on the flats. 

The ground color of the preserved snake is light gray. The blotches are brownish, 
darkest at their margins, are bordered by very light-colored scales, and contain a 
light-colored crossbar within. At midbody, the blotches are separated by a five-scale 
space and are six scales in length. Body blotches number 23; tail blotches, 9. Meas- 
urements and scale counts are as follows: Total length, 639 mm.; tail length, 89 mm.; 
ventrals, 232; caudals, 68; scale rows, 22-22-16; loreals, 3-3; preoculars, 3-3; 
supralabials, 8-8; infralabials, 14-13. 

The specimen is preserved in the University of New Mexico Collection of Verte- 
brates.—Arthur H. Harris, Dept. of Biology, Univ. of New Mexico, Albuquerque. 
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INFORMATION FOR CONTRIBUTORS 


Tur SouTHWESTERN NATURALIST is open to papers dealing largely 
or exclusively with the natural history of the Southwestern United 
States and Mexico. Articles or notes in English or Spanish on the 
taxonomy, geography, ecology, and evolution of living or fossil organ- 
isms of the region are acceptable, as are bibliographical, historical 
and biographical articles which contribute to investigations in these 
fields. Priority is given to manuscripts submitted by members of the 
Association. 

There are no size restrictions on manuscripts, but because of high 
printing costs, very few long papers and not many illustrations or 
tables can be published unless subsidized by the author. Manuscripts 
should be typed double-spaced, on one side of the paper only, with 
ample margins. Illustrations, maps, and tables should be kept separate, 
mailed flat, mounted on stiff paper or cardboard, preferably not larger 
than 814 by 11 inches. Legends for them should be typed on a page 
by themselves. Include a scale as part of any drawing for which exact 
size is critical. 

Titles should be brief but sufficiently indicative to permit ready 
indexing by principal subjects without the necessity of reading the 
entire paper. They should be suitable for translation into foreign 
languages. Mention family, order, or other higher taxon with scien- 
tific names if these are part of the title. Full length articles should 
include an abstract. Do not use footnotes if at all avoidable. Give scien- 
tific names for all organisms mentioned. List references together at 
end of article, alphabetically by author, several by one author chrono- 
logically. Arrange title, author(s) with mailing address, abstract, 
body of paper, and references in that order. 

Reprints are furnished at cost, and may be ordered when proofs are 
returned. No free copies of the journal are supplied to authors. 

Address manuscripts and inquiries to: 


W. TINKLE 
Department of Biology 
Texas Technological College 
Lubbock, Texas 
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